Background
==========

Interpersonal violence is a major cause of morbidity and mortality among adolescents and young adults in the United States \[[@B1],[@B2]\]. Violent deaths in schools are one severe consequence of school-based interpersonal violence. Kachur et al have estimated a rate of 0.09 school-associated violent deaths per 100 000 student-years between the period 1992 to 1994 in the United States \[[@B3]\]. Pickett et al, have reported that involvement in adolescent fighting in North America and Europe varied across countries, ranging from 37% to 69% for boys and 13% to 32% of the girls \[[@B4]\]. In many of these circumstances, adolescents most often reported fighting with friends or relatives. Recent studies from the developing countries have also shown that physical fighting among school going adolescents is prevalent. Rudatsikira et al have reported that 50.6% of adolescents had engaged in a physical fighting within the past 12 months prior to the survey in Namibia, southern Africa \[[@B5]\].

While deaths are the most severe consequences of interpersonal violence, the effects of school violence include: interference with the normal learning activities of students; weapon carrying for defensive purposes on school grounds; serious injury and attendant medical costs and absenteeism from school \[[@B6]-[@B8]\]. The Centers for Disease Control and Prevention (CDC) have reported that adolescents who felt unsafe at school were likely to be absent \[[@B9]\].

Previous studies have reported on factors that are associated with having engaged in a physical fight among in-school adolescents. Kodjo et al, using data from the United States National Longitudinal Study of Adolescent Health (Add Health) of 1994--1995, a school-based, nationally representative survey of 6504 7th to 12th graders have studied the association of being involved in a fight and drug use \[[@B10]\]. The aim of this study was to estimate the prevalence of having engaged in physical fighting on school property and associated factors of the behavior among school-going adolescents in the United States.

Methods
=======

The primary sampling United States Youth Risk Behavior Survey (YRBS) of 2005 comprised all schools (public and private) with students in at least one of grades 9--12 in the 50 states and the District of Columbia. The sampling frame was obtained from the Quality Education Data (QED), Inc. database \[[@B11]\]. This database is one of the most comprehensive on the status of all schools in the United States. It includes information on both public and private schools and the most recent data from the Common Core of Data from the National Center for Education Statistics \[[@B12]\].

A three-stage cluster sample design was used to obtain a nationally representative sample of students in grades 9--12. In the first-stage of sampling, 1,261 primary sampling units (PSUs), consisting of counties, subareas of large counties, or groups of smaller, adjacent counties were obtained. The 1,261 PSUs were categorized into 16 strata according to their metropolitan statistical area (MSA) status. From these 1,261 PSUs, 57 were selected with probability proportional to overall school enrollment size for the PSU. In the second stage of sampling, a total of 203 schools with any of grades 9--12 were selected with probability proportional to school enrollment size. The third stage of sampling consisted of randomly selecting, in each chosen school and in each of grades 9--12, one or two classrooms from either a required subject or a required period (e.g., homeroom or second period).

All students in selected classes were eligible to participate. There was no replacement of schools, classes, or students that refused to participate. Black and Hispanic students were oversampled in order to allow for stratified analysis of these groups. The sampling of these groups provided that: 1) larger sampling rates were used to select PSUs that are in high-black and high-Hispanic strata; 2) a modified measure of size was used that increased the probability of selecting schools with a disproportionately high minority enrollment; and 3) two classes per grade, rather than one, were selected in schools with a high minority enrollment. A weight based on student sex, race/ethnicity, and grade level was applied to each record to adjust for school and student non-response and oversampling of black and Hispanic students. The overall weights were scaled so that the weighted count of students equals the total sample size, and the weighted proportions of students in each grade match the national population proportions. For the 2005 national YRBS, 13,953 questionnaires were completed in 159 schools. The school response rate was 78%, and the student response rate was 86%. The school response rate multiplied by the student response rate produced an overall response rate of 67%. CDC\'s Institutional Review Board granted clearance for the national YRBS.

Data Collection and Questionnaire design
----------------------------------------

Study participants completed the questionnaires anonymously within a class period. Student completed the questionnaires on computer scannable booklet or answer sheet.

Local parental permission procedures were followed before questionnaire administration. These procedures differed from state to state and from school district to school district.

The core questionnaire had 87 questions. States and cities were free to add or delete any questions for whatever reasons. Information about the reliability of the core questionnaire is published elsewhere \[[@B13]\].

To assess physical fighting, participants were asked the following question: \"During the past 12 months, how many times were you in a physical fight on school property? (0 times, 1 time, 2 or 3 times, 4 or 5 times, 6 or 7 times, 8 or 9 times, 10 or 11 times, 12 or more times). During the analysis, in both Univariate and Multivariate, we recorded \"0 times\" as \"no\" and \"1 or more times\" as \"yes\". Current cigarette smoking meant having smoked cigarettes one or more days in the last 30 days. Alcohol use was defined as having had at least one drink of alcohol one day or more in the last 30 days while illicit drug use meant having ever used any of the following: marijuana, any form of cocaine, glue, heroin, methamphetamines, ecstasy, and steroid pills or shots.

Data analysis
-------------

Data analysis was only conducted for complete questionnaires. Our analysis is restricted to students in high school (elementary school excluded). As per requirement of the Office of Management and Budget of the US government, race/ethnicity categorization followed from the following questions and responses:

from two question: 1) \"Are you Hispanic or Latino?\" (options were \"yes\" or \"no\"), and 2) \"What is your race?\" (options were \"American Indian or Alaska Native,\" \"Asian,\" \"Black or African American,\" \"Native Hawaiian or Other Pacific Islander,\" or \"White\"). For the second question, students could select more than one response option. For this report, students were classified as \"Hispanic\" if they answered \"yes\" to the first question, regardless of how they answered the second question. Students were classified as \"Black\" if they answered \"no\" to the first question and selected only \"Black or African American\" to the second question. Students were classified as \"White\" if they answered \"no\" to the first question and selected only \"White\" to the second question. Students were classified as \"other\" if they answered \"no\" to the first question and selected \"American Indian or Alaska Native,\" \"Asian,\" and/or \"Native Hawaiian or Other Pacific Islander\" or selected more than one response to the second question.

For the 2005 state and local YRBS, race/ethnicity was computed from one question: \"How do you describe yourself?\" (response options were \"American Indian or Alaska Native,\" \"Asian,\" \"Black or African American,\" \"Hispanic or Latino,\" \"Native Hawaiian or Other Pacific Islander,\" or \"White\"). Students could select more than one response option. For this report, students were classified as \"Hispanic\" if they selected \"Hispanic or Latino\" only or if they selected \"Hispanic or Latino\" plus any other response option. Students were classified as \"Black\" if they selected \"Black or African-American\" only. Students were classified as \"White\" if they selected \"White\" only. Students were classified as \"other\" in the recoding if they selected \"American Indian or Alaska Native\" only, \"Asian\" only, and/or \"Native Hawaiian or Other Pacific Islander\" only or multiple response options except \"Hispanic or Latino.\"

Data were analyzed using SAS software version 9.0.3 (SAS, Cary, North Carolina, United States). We obtained frequencies and proportions of relevant variables. We also assess associations using multivariate logistic regression analysis with having engaging in a physical fight as the outcome. The variables assessed for association were those that have previously been reported in previous studies \[[@B14],[@B15]\]. Bivariate analysis results report unadjusted effect estimates while multivariate analysis reports effect estimates following control of co-variates.

Results
=======

Table [1](#T1){ref-type="table"} presents selected characteristics of the study population of 13,857 US High School students (median age 15 years). Most of the sample was male (51.9%), White (67.8%), non cigarette smokers and non alcohol users. Overall 13.5% (18.2% males and 8.8% females) of the respondents reported having been in a physical fight on school property in the last 12 months to the survey.

###### 

Characteristics of the study population of United States High School students in the Youth Risk Behavior Survey 2005

  Characteristics                                                                    Total          Males         Females
  ---------------------------------------------------------------------------------- -------------- ------------- -------------
  Ethnicity                                                                                                       
  Age (years)                                                                        n (%)          n (%)         n (%)
  All                                                                                13857 (100)    7193 (51.9)   6664 (48.1)
   ≤ 14                                                                              1221 (8.8)     701 (9.8)     520 (7.8)
   15                                                                                3170 (23.9)    1720 (23.9)   1450 (21.6)
   16                                                                                3535 (25.5)    1817 (25.3)   1718 (25.8)
   17                                                                                3661 (26.4)    1881 (26.2)   1780 (26.7)
   18+                                                                               2270 (16.4)    1074 (14.8)   1196 (18.0)
  Ethnicity                                                                                                       
   White                                                                             6117 (50.5)    3015 (51.7)   3102 (49.3)
   American Indian or Alaska Native                                                  144 (1.2)      86 (1.6)      58 (0.9)
   Asian                                                                             366 (3.1)      366 (3.2)     179 (2.8)
   Blacks                                                                            3343 (27.6)    1574 (27.0)   1768 (28.1)
   Native Hawaii or other Pacific Islander                                           90 (0.7)       44 (0.7)      46 (0.7)
   Hispanics                                                                         2063 (17.3)    920 (15.8)    1143 (18.2)
  Cigarette smoking in the last 30 days                                                                           
   No                                                                                10374 (77.0)   4808 (77.0)   5566 (77.0)
   Yes                                                                               2856 (23.0)    1490 (23.0)   1366 (23.0)
  Alcohol use in the last 30 days                                                                                 
   No                                                                                7434 (56.7)    3428 (56.2)   4006 (57.2)
   Yes                                                                               5751 (43.3)    2841 (43.8)   2910 (42.8)
  Ever used illegal drugs                                                                                         
   No                                                                                7225 (54.0)    3212 (54.3)   4013 (57.8)
   Yes                                                                               6228 (46.0)    3210 (45.7)   3018 (42.2)
  Property stolen or deliberately damaged on school property in the last 12 months                                
   No                                                                                9699 (70.3)    4538 (68.6)   5161 (72.0)
   Yes                                                                               41.32 (29.7)   2105 (31.4)   2027 (28.0)
  Threatened or injured with a weapon on school property in the last 12 months                                    
   No                                                                                12755 (92.1)   6000 (90.0    6755 (93.9)
   Yes                                                                               1083 (7.9)     649 (10.0)    434 (6.1)
  Videogame (hours/school day)                                                                                    
   ≤ 2 hours                                                                         2385 (18.4)    1521 (23.7)   864 (12.9)
   3+ hours                                                                          11472 (81.7)   5143 (76.3)   6329 (87.1)
  Physical fighting on school property in the last 12 months                                                      
   No                                                                                11868 (86.5)   5391 (82.1)   6477 (91.2)
   Yes                                                                               1838(13.5)     1178 (17.9)   660 (8.8)

Table [2](#T2){ref-type="table"} shows the results for factors associated with physical fighting. All the results were similar for both sexes except for the factors: Ethnicity (American Indian or Alaska Native, and Native Hawaii or other Pacific Islander), and watching videogames. In order to adjust among other factors for sex, a multivariate analysis was conducted. The results are shown in Table [3](#T3){ref-type="table"}. Respondents aged 17 years or older were less likely to report physical fighting than those who were 14 years or younger (OR = 0.43; 95% CI \[0.31, 0.59\] for 17 years old and OR = 0.41; 95% CI \[0.29, 0.59\] for 18 years olds or older). Compared to Whites, American Indian or Alaska Native, Natives, Blacks, Native Hawaii or other Pacific Islanders, and Hispanics were more likely to report physical fighting on school property (OR = 2.11; 95% CI \[1.22, 3.66\], OR = 1.72; 95% CI \[1.42, 2.09\], OR = 2.18; 95% CI \[1.01, 4.79\], and OR = 1.74; 95% CI \[1.41, 2.16\] respectively). Physical fighting on school property was also positively associated with cigarette smoking (OR = 1.70; 95% CI \[1.37, 2.10\]), drinking alcohol (OR = 1.45; 95% CI \[1.20, 1.76\]), use of illegal drugs (OR = 1.73; 95% CI \[1.42, 2.12\]), having had property stolen or deliberately damaged on school property (OR = 2.06; 95% CI \[1.74, 2.44\]), having been threatened or injured with a weapon on school property (OR = 2.63; 95% CI \[2.06, 3.34\]), and playing videogame three or more hours a day (OR = 1.29; 95% CI \[1.07, 1.56\]).

###### 

Results of bivariate stratified analysis on the association between physical fighting on school property and selected characteristics among US High School students, 2005

  Characteristics                                                                    Total                      Males                 Females
  ---------------------------------------------------------------------------------- -------------------------- --------------------- ---------------------
  Age (years)                                                                        Unadjusted OR \[95% CI\]                         
   ≤ 14                                                                              1.00                       1.00                  1.00
   15                                                                                1.09 \[0.86, 1.37\]        1.31 \[0.96, 1.78\]   0.79 \[0.55, 1.14\]
   16                                                                                0.92 \[0.73, 1.16\]        0.99 \[0.73, 1.35\]   0.71 \[0.49, 1.04\]
   17                                                                                0.59 \[0.46, 0.75\]        0.70 \[0.51, 0.96\]   0.40 \[0.27, 0.59\]
   18+                                                                               0.61 \[0.46, 0.80\]        0.64 \[0.45, 0.91\]   0.46 \[0.29, 0.75\]
  Gender                                                                                                                              
   Females                                                                           1.00                                             
   Males                                                                             2.31 \[2.01, 2.64\]        \-                    \-
  Ethnicity                                                                                                                           
   White                                                                             1.00                       1.00                  1.00
   American Indian or Alaska Native                                                  2.15 \[1.34, 3.43\]        2.49 \[1.44, 4.31\]   1.83 \[0.70, 4.77\]
   Asians                                                                            0.68 \[0.38, 1.08\]        0.68 \[0.34, 1.12\]   0.68 \[0.39, 1.19\]
   Blacks                                                                            1.54 \[1.32, 1.80\]        1.30 \[1.06, 1.59\]   2.19 \[1.69, 2.83\]
   Native Hawaii or other Pacific Islander                                           2.46 \[1.26, 4.82\]        3.17 \[1.28, 7.86\]   2.42 \[0.90, 6.46\]
   Hispanics                                                                         1.53 \[1.27, 1.84\]        1.46 \[1.15, 1.85\]   1.80 \[1.32, 2.45\]
  Cigarette smoking in the last 30 days                                                                                               
   No                                                                                1.00                       1.00                  1.00
   Yes                                                                               2.52 \[2.19, 2.91\]        2.38 \[1.99, 2.86\]   2.95 \[2.32, 3.74\]
  Alcohol use in the last 30 days                                                                                                     
   No                                                                                1.00                       1.00                  1.00
   Yes                                                                               2.12 \[1.85, 2.44\]        2.24 \[1.88, 2.66\]   1.98 \[1.58, 2.49\]
  Ever used illegal drugs                                                                                                             
   No                                                                                1.00                       1.00                  1.00
   Yes                                                                               2.72 \[2.37, 3.13\]        2.44 \[2.04, 2.90\]   3.33 \[2.62, 4.24\]
  Property stolen or deliberately damaged on school property in the last 12 months                                                    
   No                                                                                1.00                       1.00                  1.00
   Yes                                                                               2.51 \[2.20, 2.86\]        2.30 \[1.95, 2.72\]   2.85 \[2.28, 3.57\]
  Threatened or injured with a weapon on school property in the last 12 months                                                        
   No                                                                                1.00                       1.00                  1.00
   Yes                                                                               4.68 \[3.74, 5.84\]        4.72 \[3.96, 5.63\]   4.22 \[3.15, 5.64\]
  Videogame (hours/school day)                                                                                                        
   ≤ 2                                                                               1.00                       1.00                  1.00
   3+                                                                                1.44 \[1.20, 1.87\]        1.60 \[1.37, 1.87\]   1.31 \[0.97, 1.77\]

###### 

Multivariate analysis results on the association between physical fighting on school property and selected characteristics among US High School students, 2005

  Characteristics                                                                    Adjusted OR \[95% CI\]
  ---------------------------------------------------------------------------------- ------------------------
  Age (years)                                                                        
   ≤ 14                                                                              1.00
   15                                                                                0.91 \[0.67, 1.24\]
   16                                                                                0.74 \[0.54, 1.01\]
   17                                                                                0.43 \[0.31, 0.59\]
   18+                                                                               0.41 \[0.29, 0.59\]
  Gender                                                                             
   Female                                                                            1.00
   Male                                                                              2.23 \[1.89, 2.63\]
  Ethnicity                                                                          
   White                                                                             1.00
   American Indian or Alaska Native                                                  2.11 \[1.22, 3.66\]
   Asians                                                                            0.70 \[0.38, 1.28\]
   Blacks                                                                            1.72 \[1.42, 2.09\]
   Native Hawaii or other Pacific Islander                                           2.18 \[1.01, 4.79\]
   Hispanics                                                                         1.74 \[1.41, 2.16\]
  Cigarette smoking in the last 30 days                                              
   No                                                                                1.00
   Yes                                                                               1.70 \[1.37, 2.10\]
  Alcohol use in the last 30 days                                                    
   No                                                                                1.00
   Yes                                                                               1.45 \[1.20, 1.76\]
  Ever used illegal drugs                                                            
   No                                                                                1.00
   Yes                                                                               1.73 \[1.42, 2.12\]
  Property stolen or deliberately damaged on school property in the last 12 months   
   No                                                                                1.00
   Yes                                                                               2.06 \[1.74, 2.44\]
  Threatened or injured with a weapon on school property in the last 12 months       
   No                                                                                1.00
   Yes                                                                               2.63 \[2.06, 3.34\]
  Video game (hours/school day)                                                      
   ≤ 2                                                                               1.00
   3+                                                                                1.29 \[1.07, 1.56\]

Discussion
==========

Using data from the United States Youth Risk Behavior Survey 2005, we have estimated the 12 months prevalence of having engaged in a physical fight on school property among US adolescents in high school at 13.5%. Males were more likely to be involved in physical fighting than females (18.2% versus 8.8%). The prevalence of other relevant behavioral experiences were as follows: current smoking (23%); alcohol (43.3%); lifetime illicit drug use (44%); property damaged or stolen on school grounds (29.7%) and having been threatened or injured with a weapon (7.9%). All these prevalence estimates suggest that US adolescent experience unhealthy lifestyles including being stressed from external sources to a great degree.

In both bivariate and multivariate analysis the following were positively associated with having engaged in a physical fight on school property: male gender; non-white race (except Asians); substance use (alcohol, cigarette, and illicit drugs); having had property stolen or damaged; having ever been threatened or injured with weapon and exposure to video games.

The higher male prevalence compared to females is perhaps not surprising. Males top females in almost all unhealthy behaviors such as homicides, alcohol, cigarette smoking, not presenting for health care when ill and having multiple and concurrent sex partners \[[@B16]-[@B21]\]. Cultural perceptions of masculinity are likely to be the reasons that males predominate in many unhealthy behaviors \[[@B22],[@B23]\]. Society is likely to be tolerant to male violence behaviors than it is to female violent behaviors. As male adolescents may feel violence among males is acceptable, there may be no strong disincentives to prevent them from violent behaviors.

We have observed the race-ethnicity differences that are associated with physical fighting among high school students in this study. Compared to Whites, American Indian or Alaska Native, Blacks and Hispanics were more likely to report physical fighting while Asians were less likely to engage in physical fighting. We do not believe these differences are due to any genetic differences but rather as a result of different socio-economic environments that adolescents live in. Previous studies have reported that with the exception of Asians, members of all other ethnic minority groups were more socioeconomically disadvantaged than White and that low socioeconomic status (SES) was a determinant of poor health outcomes \[[@B24]-[@B26]\]. Racial difference in health indices such as cardiovascular, perinatal and breast cancer mortality have consistently been observed \[[@B27]-[@B29]\], largely as a result of differences in access to health care. Furthermore almost always, with regarding to violence and incarcerations, Blacks and Hispanics are more likely to experience these than white. Ethnic minority youth live in unsafe environments, and so are exposed to violence and crime more than whites. As a result of this influence, they are also likely to engage in violent behaviors.

Adolescents who reported having had property damaged or stolen at school and those who reported having been threatened or injured with a weapon were more likely to have engaged in a fight. This may suggest that previous victimization may trigger adolescents to engage in a fight rather than solve interpersonal differences in a different way. Rudatsikira et al have reported that weapon carrying by California adolescents was associated with previous victimization \[[@B30]\]. These authors suggested that adolescents might have carried weapons in self-defense for any potential victimization. Glew et al have reported that victims of bullying in a school district in the United States felt it was \"not wrong\" to carry weapons to schools \[[@B31]\]. Among this group of 5391 school adolescents, 26% had been involved in bullying either as victims or as perpetrators.

We found that adolescents less than 14 years were more likely to report having engaged in a fight than older study participants. We believe this may be due to the fact that younger adolescents may not have gotten non-violent conflict resolution skills compared to older adolescents. Furthermore, younger adolescents are less likely to severely injured others such that the consequences of their actions attract parental or school authorities attention. Finally, parents are likely to neglect young adolescents fighting than if fighting occurs among older adolescents. All these reasons may discourage fighting among older adolescents while younger adolescents may not have as much disincentive. Johnson et al \[[@B32]\] have reported a qualitative study in which via focus group discussions, youth reported that fighting may be a necessary outcome of a disagreement. Although it would obviously be desirable that no physical fighting occurred, the youths interviewed suggested that physical fighting had potential to prevent more serious violence.

The association between self reported history of having 3 or more hours of video-game play and physical fighting is interesting. Ez-Elarab et al \[[@B33]\] have reported that elementary school children who had preference of violent video games were more likely to exhibit violent behaviors than those who did not have that preference. Previous reports have suggested that short-term effects of exposure to media violence are mostly due to the following: i) priming processes, ii) arousal processes, and ii) immediate mimicking of specific behaviors \[[@B34]-[@B36]\]. In brief, the priming process is when watching violent media makes the individual to associate similar situation seen in the video but now in real life to violence. Arousal is the process where having viewed violent media makes one excited and may engage in violence when provoked. Mimicry occurs when imitation occurs as part of observational learning \[[@B37]-[@B39]\].

The association between the numbers of hours adolescents play video games and having been engaged in a physical fight may also be just a marker of unsupervised time that the adolescent has at his or her disposal. Adolescents who are alone at home or elsewhere may be more likely to play video games than those that are supervised. Unsupervised adolescents are more likely to engage in a diversity of anti-social and unhealthy life styles such as sexual intercourse, cigarette smoking, violence and illicit drug use \[[@B40]-[@B43]\].

Limitations of the study
------------------------

This study has several limitations. This is a cross-sectional study so the results cannot be used to assume causality. The study participants may have underreported or over-reported on any of risk behaviors. The study methodology however has demonstrated good test-retest reliability \[[@B13]\]. Ethno-racial categories were based on self-categorized status. Mixed race adolescents may not have known that official racial categorization may be different from their own perceptions. An example is an mixed race adolescent with one parent black and the other white. The official categorization of such an individual is black despite the fact that some adolescents in that category may classify themselves as white. Intrinsically of course, there is no reason as to why such an adolescent should be classified as one and not the other.

The study recruited adolescents in school. These findings may therefore not be representative of out of school adolescents. In 2001, approximately 5% of persons aged 16 -- 17 years in the United States were not enrolled in a high school program and had not completed high school \[[@B12]\]. We believe the proportion of out of school but age eligible adolescents to be relatively small.

Furthermore, the study did not categories the gravity or seriousness of the fighting. This therefore has meant that students who were involved in minor incidents have been categorized together with those where significant fighting may have occurred, such as those leading to hospitalization.

Conclusion
==========

These findings suggest that physical fighting among US High School students is widespread and positively associated with victimization (having been threatened or injured with a weapon on school property) and other risky behaviors such as smoking, alcohol and drugs use. Intervention programs to prevent/control those risky behaviors as well as further attention on the association between physical fighting and victimization at school through longitudinal research are warranted.
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